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Fig.1 Changes of pH value during the fermentation of buckwheat hulls (a), the content of polyphenols

in fermented buckwheat hulls (b) and their scavenging capability on DPPH (¢) and ABTS (d) radicals (n=3)
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Fig4 Change on the pH value and gas production during in vitro colonic fermentation of raw

and fermented buckwheat hulls
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Fig.5 Change on the acetate content during in vitro colonic fermentation of raw and fermented buckwheat hulls
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Fig.6 Change on the propionate content during in vitro colonic fermentation of raw and fermented buckwheat hulls
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Fig.7 Change on the butyrate content during in vitro colonic fermentation of raw and fermented buckwheat hulls
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Fig.10 Change on the iso—valerate content during in vitro colonic fermentation of raw and fermented buckwheat hulls

300r I Raw 300 J Raw
e o LP-6h 7 T m LP-6h
- o "
= @z LP-24h D kS Z2 LP-24h
g 22 = LP-4sh g 2000 = LP-4sh
W £ i £
4= 415 5
£ 100F £ 1000 9
= = Y
S 3 ‘
) WHEE - : ’
JM% \ . R .
1 24 48 [ 3 6 24 4
éL%@%WiHTIEﬂ 45 1 T fige 1 [
Colonic fermentation time/h Colonic fermentation time/h
(a)Average of 5 Donors (b)Donor 1
20p I Raw 300~ 1 Raw
T, . Tm LP-6h il .1, | oo LP6h
S 1651 7 LP-24h - = LP-24h
o . S 200 =
- E " 2 = LP-48h e g . 5 | = 1P
oo S 0 2 A= 7 =
g Y T v E
g 7 S 1000 g £
- o ; : ; il
il ’ g 1128 111 Rl
0 A J L Vi o ) N ! N NZi=
0 3 6 12 24 [ 3 6 12 24 48
45 I % figk 10 ] 45 I T fige 15 1]
Colonic fermentation time/h Colonic fermentation time/h
(c¢)Donor 2 (d)Donor 3
320r . [ Raw 2000 [ Raw
A =g mm LP-6h s 1 LP-6h
2400 7 2z LP-24h - 180 zz LP-24h
S g
1 E 25 = LP4sh o2 E = LP-48h
< 1600 & UE £ 100r
R vE VE 4=
g ZERNIIZEE g
E %2 ||l|GE E
RN R ERUIEE Hmé
o & A=) ZIE /1= ZI= =
Jrmaa 128 ||4= ZERIIIZIERRIE oﬂfﬂﬁé s i . . .
0 3 3 12 24 48 [ 3 6 12 24 48
25 1 T Ak 1 17 45 Ji T figt 1 [
Colonic fermentation time/h Colonic fermentation time/h
(e)Donor 4 (f)Donor 5

R a,n=5;F b~f,n=3,
Bl REBNABFEZXEEWERIEPTNEERERRIETNK

Fig.11 Change on the total short—chain fatty acid content during in vitro colonic fermentation of raw

and fermented buckwheat hulls
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Effects of Lactobacillus plantarum Fermentation on the Phenolic Composition

and in Vitro Digestion and Fermentation Properties of Buckwheat Hulls

Zhang Zhihong', Chen Zhijian', Wang Shuyu', Liu Lingling', Guan Huanan', Fan Songtao®
(“School of Grain Science and Technology, Jiangsu University of Science and Technology, Zhenjiang 212100, Jiangsu
School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu)

Abstract Objective: This study investigated the phenolic composition and in vitro gastrointestinal digestion and fermen-
tation characteristics of buckwheat hulls (BH) fermented by Lactobacillus plantarum HH-LP56. Methods: The temporal
changes in pH value, total phenolic content, and antioxidant activity during L. plantarum fermentation of BH were ana-
lyzed, and several representative fermented samples were selected to evaluate the phenolic compositions by HPLC. The
bioaccessibility of BH phenolics were evaluated using in wvitro gastrointestinal digestion model named Infogest 2.0, and
the pH, gas and SCFA production were analyzed to characterize the fermentation properties of BH. Results: The fer-
mented BH at 6 h  (LP-6h) significantly increased the total phenolic content, which further increased in the fermented
BH at 24 h (LLP-24h). The total phenolic content reached the highest level (7.32 mg/g) at 48 hours of fermentation
(LP-48h). Analysis of the composition and forms of individual phenolics in unfermented (Raw) and fermented BH re-
vealed that the content of free gallic acid (ranging between 142.88 and 145.87 mg/kg) and protocatechuic acid (ranging
between 103.30 and 113.61 mg/kg) in LP-6h, LP-24h, and LP-48h was significantly higher than that in the Raw
group (P <0.01), as a result, the intestinal bioavailability of gallic acid and protocatechuic acid was significantly in-
creased. Through the inoculation of 5 volunteers” fecal microbiota to simulate colonic fermentation, the results suggested
that the gas production, three main SCFA and BCFA contents of Raw and fermented BH were similar. However, within
three volunteers, the total SCFA content of LP-6h, LP-24h, and LP-48h was significantly higher than that of Raw BH
after 48 hours fermentation (P < 0.01 or P<0.05). Conclusion: L. plantarum fermentation can effectively improve the
gastrointestinal digestion and fermentation characteristics of BH, providing a theoretical basis for the applications in the
deep and value—added processing of BH.
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